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ABSTRACT ' / . 

• ' This study was designed to test two alternate 

hypotheses regarding th^e aeaning of increased lateral] head aoveaents 
Via infants during experiaents in which the Bothers' voices were 
displaced from their faces» One interpretation is that the lateral 
looki^^ responses of th^ infants 'a^re attributable 'to oaturatip&al 
♦effects *on the ififanis* physiological capjscity to orient toward the 
lateral sound stimulus during the displacesent condition. The^econd 
inter/pre-tatioa is that violations of the inter aodal person scheoa 
occtrered when the infant Was presented with displaced face- voice 
pairs, which resulted in increased locking, head turning, or general^ 
exploration* A saaple of 7 one--month-old and 10 f our-Donth-old 
. full-t'erni, home-reared Caucasian infants pf'both sexes wefe tested 
^ individually.* There, were four general experimental- conditions: (1) . 
♦noraal: either mother or adult female stranger presented to the 
i^fc^nt 'with her voice transmitted through the center speaker; (2) 
displaciement-: mother or 'stranger presented with her voice transmitted - 
, through. a s4de speaker; (3) discrepancy: 'either mother or stranger 

presented with the voice bf the other transmitted through t the^center 
V speaker and- (U), control: Iface or voice of mother or stranger 
^presented alone* Results were interpreted as supporting^ a - 
differential pattern of responding by infants as early as the first 
month of life to violation of the person schema through distortion in 
the visjaal- auditory organization of that scheoa. (JHB)« 
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The development of the yfery yOung 'infant's ability to prbeess intermodal- 
. IX> , stimuli in a common spatial location tias been studied in several- experiments • 
^0s^ Aronson and Rosenbloom (1971) studied integrated .aiidio-visxial processing 

with .infants 30^to 55 days old to explore the hypothesis that 'infants per- 



in 



ceive integrated intermodal stimuli. To test this hypothesis, audio-visual 

discrepancies emanating from a common spatial location, .the infant's -mother, 

^ I, 

were presented. In their procedure the mother's voice was displaced from 
her face. Aronson and Rosenbloom hypothesized th^t these discrepancies would 

distre;5s^ agitate, confuse or \ipset the infaixts. For the 1 infants tested, 

». - ' ' » 

Aronson and Rosenbloom Jotind that infants increased in tongulng or mouthing 
^behaviors imder the discrepant condition of audio-visual displacement. . 

In a replication study modifying' several of the ^^onson. and Rosenbloom 
methodological^ procedures , McGurk and 'Le\fis (1974y studied 'intennodal inte- 
, \ gration of thq person schema developmentall^ with one-, four-,'' and seven- 
month-old, inf an . Again. the mother's voice wais displaced from her face. * 
^ addAion to measuring the infant's -affective responding to audio-visual , 
displacement of the mother's face and voice (including ..fof ant vocalizations. 



' smiles /laughs, frowning, fret/crying and tonguing), exploratory Behaviors qf 
l^^S .tiead turning were r^orded. McGurk and L&^s (1974) did not find a diffearential 
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increase in distress responding related to the audio-visual violation, but 
did report an increase in lateral h^ad moveme^it during th6 audio-visual 
displacement conditions/ The one-month olds evidenced increased lateral head 

* - . • • . •• 

•juniing: to the direction of £he mother* s <nroice, and 4 and 7 month ^olds 
Significantly increased lateral head movement to the sound of the mother 
displaced voice. A similar^ inding was also reported by Aronson and Rosen- 
bloom (19)1). . " ■; ■ ' . - ' 
The common finding of both studied, that of increased lateral head 

.and general body movement raises* the question of the rjeaning of 

* • ■ • 

lateral head movement during audio-visual displacement. Such lateral, head 
orientation toward, sound is consistent with observations of the locallTs^ing 

•• '%. 

abllitJLes of infants. Evidence of the developing ability of the .infant to 
localize to sound has been empiricsally demonstrated as early as t^e first 
three ddys of life in a study by Tiirkewitar, Moreau^ Birch and Bavis- (1971) . 
Thus, one. interpretation of the head turning result is t|i^t the lateral ^, 
looking responses of the infants are attributable. to maturational effects ^ 
of the developing physiological capacity, .of the infant to orient toward the , 



/ 



lateral sound stimulus duriSg the displacement condition. ' However, a second 
interpretation of the regtilts is that violatiotis of the' intermodal person ' . i 
schema occurred when the infant was presented with displaced face-voice 
pairs, which resulted in increased looking, head turning or general ^exploratiqnT 

To te^t these competing interpretations, the* present study was- designed * 
to replicate the McGjark and Lewis .(1974) \stildy -as -well as include additional 
conditions which would violate tHe infantas audio-visual pei^n Schema .but 
maintain « the source of audio^^sual stimuli in one common fVotttal location* 
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^5 

To^ achieve this we paired the mother^s face with a lemale stranger^s voice; * 

and the female stranger*^'' face with the m^their^s voice. This discrepant > 

" - . ■* 
variation of voice-face pairiAgs was developed to insure that, the intermo'dal 

violation of the audio-visual stimuli was based on a learned association from 

the infantas experiencil^ The discrepancy condition of a learned integrated 

person schema was achieved by exposing the infant to^ a familiar voice with ' an 

unfamiliar face, and a* familiar face with an unfamiliar voice. Furtliet, we 

'In • ' 

included- a visual control a6ndition where feioaie face/a^one was frontally 
presented -to thd infant, and a voice control pondition where female voicfe 
alone was^ frontally presented -to the infant. Head ?iovement and positive 
arid negative affective responding were recordeli for all conditions, 
Subjects: » . » ^ • V. 

Seven one-month-old infants (23 to 33 Hays old) anjd 10 fx^ur^pionth-old 
• * ^ ' / * * / 

infants (105- to 119 5ays old) were studied. The sample in/luded fujl-term. 



home-reared Qaucasian infants of both sexes. 



; Procedures ' ^ / / * - \ 

Tha laboratory arrangements were the same^as^ tl(os/ reported by McGurk* 

and Lewis (1974). A small room,'' 3.5 by 4.6m was «liv±ded by ^a transparent * - . 

^ . * / / ' ■ 

Plexiglas structure which shielded .the sound* buc provided visual pont^act • s 

y / - « ' ^ ' '-"^ . < 

between the two sides of trhe room. On the inf^nt/slde of ttia partitioti,' an 
infant seat was located, on the floor -facing /life Plexiglas. '.'The' seat provided'' 
support in a s^i-jjpright positidn. ,Where Addl/tidnal support was .necessary 
for the younger subjects, ^a U-shaped ^fo€^ /cusnibnt fb^ the head ahd nee?; and " 
a broad body-belt fbr t]je torso werec*engage<i j 



•Directly in front: of the infant s^eat,^ also^on the 'floor-, was a monophonic. ' 
speaker. There were two additional ntor/opho/nlc Speakers, 6ne located 101 cm* 



tQi^the left o'f ^he infant seat and one ^located the same distance to the right of 
the seat. Oa* the adult side of the Plexig*las was a small ^hair facing the infant 



seat approximately ^125 cm from the seat, and a hand microphone which was attached 
to all three speakers. Each section 'of the experimental room had a door *f or 
discrete access as well as a one-way viewing mitror. ' ^ 

In^a second toom adjoining^ the infant section of the ^ experimental ^ 
room, the a^dult participant who W2ts- not present in front of the infant .could 

» . c • / 

observe the infant through a -one-way mirror, though the adult •participant 

remained uninformed atbout tjie auditory input In* the infant section. There 

was a hand microphone in this room connected to the three speakers in th^ 
infant section. • * * . - 

In a third room, an experimenter manipulated the control keys w^^ch * • 

/ . *. ' • . 

determined the operative status of the adult microphones and' the speakers 

in the infant section. In this room there was' also a' television monitor 

and a second experiiaenter who re'corded the infants' responses from^the • 

monitor while remainilig imin^ormed about ^be ^auditory ihput in the infant 

section. The recording camera was mounted abcfve the small, ^dult chair- 4 

.facing the partition and the'iiifant In the experimental room. • ' 

' All of the infants w^re' tested Individually. Thro.ughout the procedure, 

the mother and stranger spoke'^ontinuously from their designated locations. 

Bp'th mother and stranger were never aware of- which voice the infant ^as 

hearing during the experimelital sequences. The^stimuitfs voice wa3 ttapsmitted^^- 

through. eit;her the cWer Speaker.* 'or the. speaker to the right of the |'nf ant 

seat. ^Prior to the exi>erimefnt&l /session, the-motjier and sttanger adjusted 

their yoice levels to equalize the sound wheja. transmitted, to the infant section. 
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There .were, fotir ge'neral experiment^ conaitions. The j/snnai conditfon 
was a presentation of an integrated per&on- schema where fenj^e ^djilt - 
(mother, female strdnger) faced the infant while her voice was transmitted 
from the center speaker. The displacemeht condition;^s a pre^ertt^tion of a 



female adult (mother, ^ female stranger) facing the>lr^faht with her .voice 
transmitted from the right speaker. The discrepancy Condition was 'a presentation 
. of either the mothjer's face with the strahge>feidale* voice through the centep 

•. ^ • . . ■ . ' V / , . 

speaker or the mo.ther*s voice with the stranger^s face. «The fourth condition ' 

consisted of two control procedures/ 'The visufal control condition was.a* * * . * 

. ' . 

presentation of the femaUK adult (mother, , female stranger) facing the infant 
wlth^no audito^ input while the auditorj control condition was the, t^ansmissioA 



of 



a. f e^lfe adult; voice^ (mot'hef, femal^v^tranger) through' the center speaker 



with no adult facing the infant. " • . . / 

. The^ order of presenta.tion of these ten stimwlbs condition^ was randomized. 



* and 30 -seconds each in duration.- Thia ^interrater rella^jilities jOn the dependent ^* 

' . / . . . ' V 

measures were .77 (look forward) ,r .98 (laok i?4gh£) , ^ 70 .(look down, look 
, left), .76 (vocalize),' .98 (smile /laugh) , .92 (f r<)wn) , .96 •(fret/cry) , .and' 
••82 for the^composite variable of total looks (fotwafd, fight, down, 4eft). 
-Results^ \. . ^ ^ ^ % - 

- . Similar to. tiie *finding5 .of McGurk and Lewis (1974), both positive and . 
negative affective responding pcdjirred In extremely low frequency across 

all condljtions. Voc^JLi^ai^ons qqcuryed in a low frifequ^ncy (.48) across all 

. ' . * . ' ^ ' ; ' . . " ' ' 

'conditidtis. Smile/laugh' was- not "recorded for any one-mottth-old infant, *and 



occtlrr^cL At a low frequency for four month olds* (.12). Across conditions 

trpwning and fret/cry also odcurr^d infrequently,* .30 and '.43 respectively. 

• * ' 'I - i • . y* * * - 
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A comparisoh of the, normkl ipatemal f ac^-voice pairingis,' and aist>laced 
'ma-temal face- voice pairings showed increiSed ^lateral head^'Ubv^pent undej; 
the displace^ condition although -the differ^glace failed to reach, significance. ^ 
jioweyer, for mother-stranger 4ata Cjombin^', a signlfic^tly ''j^reater number " ,1 
of total head turnings occurred 'during ^the displacement .than' in the normal 
condition (p< .05 by Wilcoxon 'sign/test , Siegel, *1936) . ' The failure to 

♦ • ' /• ^ ) ' 

replicate the earlier f inddLngs ,J6f the mjpther alone' displacement effect may have 
been due to the smaller number of subjects in the presetnt sample. • 



1 



» ^ Insert Figure 1 about here 
4 ' . ' ♦ ' . • ' r 

The pattern of total lookdLng .b^aVlox tor one- and four-month-olds coijibineci 

/" * i^ Ulustratfed in Figure 1. A Friedman Analysis of , Variance by rank 

, (Siegel, • 1956) indicated aia overall significant difference across co^iditioi^ 

/ (p< .05), .There was a general increase in head turning during *the violation 



conditions in relation to the normal conditi on. iEh e^ greatest amotint of total 
• head movement occurred 'in the discrepancy^ and control c6nditions, while 

the lowest, frequency 'occurred during the normal condition. » .• * . 

" * . comparison of the. dlscrepanc^y .and- normal condition^ (Wilcoxon sign « 
t^t, Siegel, 1956) bf^'th^ pne-month-olds for the combined mother-stranger 
data Indicated incr^Vsed loojfing behaviors during the discrepancy condition 

, • • • : / • , " - ' • . ' 

(p< .06). This ;c^as also .significant for the fout-mpnth-olds and the* combined - \ \ 

' .age data (p ^'^^05,.p< .03, respectively)\ - ^ ^ " 

/\ ^ ' . , ' • -^'.^ . , ^ 

Whll/ the control conditioxfs were not* initially* conceived 6t as 'a type 

of violation condition, the; results indicate that the face-alone, voice-al^ne 

. ' ^ stlfauli resulted ii^ an increase in head movement for the combined ages (Wilcoxon 

. / • . . • ^ • ^ . ' . ^ . 

i.*'_.^'sign test J ^p, <.p5),i_. Evidence of ^tlle^inf ant^s, differential^ responding -to" • • ^ ' ^ 
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face-^one versus normal" face-volee p^r^ngs have been 'found by other researchers 
'^ •(Carpenter, 1973) for infants/6/o to •seyen x^eeks old. ^ 
Discussion: 



'The results of tMs study supportr^the hypothesis of a differential 

responding pattern, of infants as eajrly ks the first month of life to violation. 

of the pepson schema through distortion in the visual-ayditory -organization 

of that schema,^ The -nature .-of tHe infant's response, as measured in the present 

study, is not a stressful affective reaction but rather an' exploratory response 

» * ** 

of increased looking behaviors to conditions^ which violate the infant's, * • 

expectation of the person schema. Thus, no study has shown ne'gative affect * 

to violation, although Arons'on and Rosenbloom's may have if we hold that • 

tonguing ^constitutes negative affect*, a somewhat less than ptlansible hypothesis. 

The results' of our discrepancy condition lead us to believ^. that increases 

in 'looking cannot bie accounted for by auditory Idealization aJfe suggested 

by tfcGurk and Leyis (1974), since the face-voice mismatch* comers from th^^same ' 

location in space. Rather we must . conclude -that* the increased looking behaviors 

reflect an exploratory response ty the infant to the violations of an in- 

tegrated audiq-visual person schema. This ma^ explain the infants' beTiavior . \ 

during the control conditions, which also elicited high exploratory behaviors. 

While in natural settings infants observe an adult's face without hearing • 



vocalizations, or hear an adult's voice withput seeing a face,, the particular 

^ ^ experimental conditions of this study may have failed in simulating thfese ' 

^ naturally* pccuring situations. ^In the face-alone coqciition the adult was in ' 

J close proximity to the infant, and th^ adult's lips were moving although' the * 

♦ 

tofant h£ar4 auditory .input. *^ In the voice-alone condition, an adult voioe 
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was transmitted from a* speake^ in close proxiiijity to, and in, front , of' the 
infant, although there was no accompanying 'adult 'figure. Each of th^' con- ' 
ditions may, have somewhat violated, the fnfant's piarson schema. 

Intersensory organization has not been cot^si^ered to exist ^t birth or 
soon aft^r, but-^ather . develops' as the infant, ^cfquires higher order sch'enia' 
(Piaget, 1952)\ The pxesant study along wl^^othara (Aronson & Rosenbloom, * 

' • • " ' . . ^ V ' ' . ' * * ' 

'1^71; McGurk & Lewis, 1974) indicates that Int^&rsensbry org^izal;ion, at least 

around person schema, develops before 4 months ojr^age and possibly as early" \ 

as* 1 month. Moreover, recfent data on iiaitation,j prior to the onset of 

circular reactions, have beeri demonstrated (Bow^r^l976) . These types of 

results, may force us to. conclude that rather than building more •complex 

schema from .simple ones, tliese complex s'chema may be part of the organism'/ 

I- 

capacity from the beginning of life* * - - , ' ' ' • v 

We cannot say that all iivtersensory organization develops, as- a general 

case this early ^ince there may be a/^ decalag^ between the development of 

person schema' and all other sch^a,'e.g., person preceding object 'schema (Bell, 1970) . 

Whether reflecting general organizational skill or a specific one centering * 

around person schema, tJfce fact that person •Schema develops so early may .be ^ 

used to'arguB for the importance of social oBjedts and '.caregivers for the'^ 

development\and organization of cognitive. function, a point receiving increased 

attention (Bates^ Benigni, Br^therton, Gamaiopl^, & Volterra, 1977; Hurowitz, ^ ' 

^ ^ - • / *' * * * 

1977; Lewis's "Cherry, a977). \ , m ' 



References 



Aronson, E., & Rosenbloom', S. Spacey^perception in early infancy: .Pe^rceptdon 
within a yfcoiimiQri., kuditbry-visuatl space. Science, •1971, 172 , 1161-1163 • 

Bathes, E., Benigni, L. , Bretherton, I, , Camaioni^ , & Volterra, ''V, From ^ 
gels tare to the, first word: On cognitive and social prerequisites. 
In M. ^Lewis & L. Ro^enblum (Eds.)> Interaction, ' convejrsationy and the 
development of language; The origins of behavior, Vol\ V , New Yor:k:' 
• Wiley, ;977. " ' ^ • - '* . , V / . 

gell^ S. MI- The development of the^ concept of object as related to iijfant- 
mothe^ attachment. Child Development , 1970, 41, 291-311. , 

Bower > T. C^. Repetitive pro*cSfeses in child development. ' Scientific 

American , 1976, 235(5), 38-47.. • , ' ' . / ^ 

Carpenter, G. .C. Mother-s^iiranger discrimination in the early weeks of life.* 

.Paper presented at the Bienni^^I Meeting 'of the .Society for Research in 

Child. Development, , Philadelphia,- Pa^ Majrch 1973. . 

/ . ' ' ^ 

Hurowltz,''!.^ The ascendance of an active, coiupetent infant in the develop- 

mental llte^rature: Theoiffetixial persped'tives on^^jcial . cognition during 

• * ft . 

tjie first 'two years' of lifie. Paper to be presented at the Seventh 

Annual Conference' of the Piagifet Society^}^^ladelphia, Pa.j May 1977. 
tewis^M. , & Cherry', L. Social behavior . and language acquisition. * In M. 
^ Lewis* & L. Rosenblum (Eds.), Interaction,' convexjgation, and the idevelop- 

ment of language: The origins of behavior, Vol. V . New York:* Wilejj, 

1977." - . * ' ! C , 

McGurk, H. , & Lewis, M. Space perception in *'early infancy: Perception, within 

a common auditory-visuai space? Science . 197.4, 186 , 649^650. 



Piaget, J. The orlglns> of Irftelllgence In^ children . New l^k; Internatlonial 
Universiti^ Press, -1952, 

Siegei, S» Nonparametric statistics . New York: ^Graw-Hill, 1956, 

/ y 

Turkewitz, G. , Woreau,.T. , Birch, H., & Davi^L. Relationship among responses 
in the human newborn: ' The non^assopdfil^ and non-equivalence among ^ 
different* indicators of respon^veness. P s ychophy s io lo gy , 1971, Ty 
233-247. 



'L 



14 



-11- 



1 



V 



O 

O' 



o 

O 

o 




NormaJ DisplaGement Discrepancy Coxiirol 

* . Experimental Conditions, 

Figure 1: total Looks for' Ir and ^-IJonth-Old 



ERIC 



Jnfants. • - 

■\ • 1 V \ 



J 



